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July 28, 2015

VIA ELECTRONIC FILING

Marlene H. Dortch, Secretary

Federal Communications Commission
445 Twelfth Street, S.W.

Washington, D.C. 20228

Re: 1B Docket No. 13-213, RM-11685
Dear Ms. Dortch,

On July 27, 2015, | met with Bruce Romano, Patrick Forster, Chad Beattie, Rashmi Doshi, and William
Hurst of the Office of Engineering and Technology (OET); and Chip Fleming and Jose Albuquerque of the
International Bureau. Also in attendance was Sitarama Penumetsa, Director of Product Management at
Ixia. The meeting was conducted via an FCC-hosted WebEx web conference.

| presented the attached slides covering four important technical issues that remain unresolved in this
proceeding:

1. Globalstar has provided no quantitative technical response to tests showing TLPS
interference with Bluetooth Low Energy Hearing Aids, nor have they produced quantitative
results addressing interference with other Bluetooth devices.

Slide 3 summarizes the fact that a simple test quantitatively shows TLPS doubled the packet error rate for
Hearing Aids using Bluetooth Low Energy. Globalstar has failed to provide any quantitative tests of their
own, relying exclusively on qualitative opinions from non-hearing-impaired adults. As stated by the CTO of
Etymotic Research, “Assessing the psychoacoustic impact of interference is a specialized topic. The impact
of interference on people with normal hearing is different from that on people with hearing loss....The
potential impact for children with hearing loss is different from that of adults.™

Globalstar’s written response to this specific test states “Any negative effect from TLPS could only be
detected with special purpose measurement equipment”.?2 The so-called “special purpose measurement
equipment” simply collected statistics providing an unambiguous measure of relative interference levels,
independent of the opinion of any given listener. To assess the risk posed by TLPS to devices used by
hearing-impaired children and adults, does Globalstar and their paid consultant, Roberson & Associates,
truly believe the Commission should rely exclusively on the perception of non-hearing-impaired adults who
lack experience in testing techniques needed to evaluate the effect of interference on speech intelligibility?

It is important to note that Globalstar cited a quote from a Starkey technical paper implying hearing aids
could not operate using Bluetooth Low Energy®. However, the next section of that same paper explains
“Halo hearing aids feature a new wireless protocol developed by Apple that provides a robust low-power
data and audio connection between a patient’s hearing aids and iPhone.™ It seems likely this Apple
protocol is based on their patent titled “Audio transfer using the Bluetooth Low Energy standard ™, filed

1 See Letter from Mead C. Killion, CTO and Founder, Etymotic Research, Inc. to Marlene H. Dortch, Secretary, 1B
Docket 13-212 (July 19, 2015), Page 2.

2, See Attachment to Letter from Barbee Ponder to Marlene H. Dortch, Secretary, 1B Docket 13-212 (March 27,
2015), “Review of Bluetooth SIG Ex Parte Filing of March 20, 2015 Titled..”, Page 4.

3 Jason Galster, “Wireless Technology is Constantly Changing — Are you keeping up?”, Starkey Hearing
Technologies, https://starkeypro.com/ pdfs/technical-papers/Wireless_Technology_is_Constantly Changing_
White_Paper.pdf, Page 3.

4 1bid.

5 See http://www.google.com/patents/US8849202



on February 23, 2012 and granted on September 30, 2014. Furthermore, the final section of the article
below provides an indication of where the hearing aid industry is going.®

Loud and Clear
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Hear that? It's the sound of a technological revolution for the hearing

impaired. Bluetooth® wireless technology turns hearing aids into
Consumer Electionics  headsets for phones, MP3 players and more.

Drive Smart, Drive Sa%e

Low Energy Technology Advantage

Although it's clear that Bluetooth technology can help transform the hearing aid industry,
more must be done before the hearing-impaired population can experience wide-scale
benefits.

Power requirements present a challenge. Hearing aids must do a lot with-a limited
amount of battery drain while performing complex tasks such as real-time noise
reduction, directional sound identification, automatic feedback canceliation and
customized frequency amplification. Classic Bluetooth technology simply requires too
much battery power to fully integrate with what the hearing aid must do, notes Dr. Paul
Dybala, president and editor of audiologyonline.com, an information resource for the
hearing impaired.

In most cases today. an external gateway device (such as the Oticon Streamer or
Phonak's SmariLink+) uses a low-power wireless protocol to talk to the hearing aid. The
gateway device then uses Bluetooth wireless technology to connect with other devices,
such as cell phones. Because these gateway devices are relatively large — the Oticon
Streamer, for example, is approximately the size of a typical MP3 player — they can have
larger batteries. But that has to change if Bluetooth technology is going to revolutionize
hearing aids

"The key is getting the power requirements low enough so you can fit all of the
technology into the hearing aid itself,” Dybala says. "Bluetooth seems to be the wireless
standard that will unite all of this. The low-power requirements of hearing aids eventually
will be met and hearing aids will be able to take advantage of the universality of Bluetooth
to help people communicate more effectively through audio devices."

The advent of Bluetooth low energy technology. the hallmark feature of the Bluetooth
Core Specification Version 4.0, answers the challenge of battery drain. And, given the
rate at which technology advances, it may not be long before a Bluetooth wireless radio
inside a hearing aid will eliminate the need for additional accessories. It will also allow
direct communication between computers and certain types of programmable hearing
aids.

The rapidly evolving set of Bluetooth Low Energy applications and devices is a perfect example of why
TLPS approval could have the opposite effect of inducing “increased investment and innovation throughout
the industry and ultimately improve competition and consumer choice”, as expressed in the NPRM (see
Slide 29). Increased interference from TLPS on Bluetooth Low Energy-based devices has the potential to
impede investment in this area, and by extension, reduce consumer choice.

2. Controlled testing shows increased Wi-Fi channel 11 interference due to TLPS.

Extensive studies have been published on the effects of adjacent “non-overlapping” Wi-Fi channels spaced
25MHz apart. In contrast, no controlled, quantitative studies have been published for Wi-Fi channels
spaced 22MHz apart, as are Wi-Fi Channels 11 and 14 (the proposed TLPS channel). The analysis and test
results presented in Slides 6-15 clearly demonstrate increased interference on Channel 11 due to the
22MHz channel spacing (vs 25MHz). These preliminary results indicate the need for further controlled

& http://www.bluetooth.com/Pages/Loud-and-Clear.aspx
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testing in order for the Commission to sufficiently understand how much, and in what manner, TLPS will
interfere with Wi-Fi.

We also discussed the importance of creating a precisely controllable environment for tests such as this,
and the need for test equipment that provides simultaneous statistics at the physical, Wi-Fi media access
control (MAC), and Network layers. In addition to previously identified problems with their demonstration
environment, Globalstar’s use of non-commercial, Network-layer-only test tools did not provide the
necessary level of information to determine the impact of TLPS on Wi-Fi.

3. The fact that Globalstar found it necessary to remove the co-existence filters from the Ruckus
Access Points used in the March demonstration raises multiple issues.

Slides 17-20 provide an analysis of publicly available information that refutes Globalstar’s claim that all
“consumers could use their existing Wi-Fi enabled devices...if restrictions in radiofrequency (RF) software in
the current devices are lifted by modifying their devices’ software.” Data from the OET’s emissions report,
the commercial Ruckus 7982’s Part 15.247 compliance report, and a variety of Part 15.247 reports for
popular consumer client devices provide evidence that a material percentage of access points and
consumer device hardware would require modification to enable TLPS operation.

Responses to the NPRM on slides 28 and 32 describe why this fact has implications not only for the impact
on all LTE-enabled Wi-Fi client devices, but raises complex issues when it comes to equipment certification.
For instance, if devices with co-existence filters enabled for TLPS with only a software change, the
Commission is faced with the possibility that an unpredictable percentage of owners will see material
degradation in their TLPS performance, even on makes/models which have passed compliance tests. The
level of impairment will vary from device to device (due to unavoidable manufacturing variability in the co-
existence filters), as well as hour-to-hour for a single device (due to “temperature motion” of the co-existence
filter). The important point to understand is that most co-existence filters begin attenuating the RF signal
somewhere well within the TLPS frequency band, and the extent of TLPS impairment will vary materially due
to a combination of manufacturing variability and “temperature motion”.

4. The reduced power level used in Globalstar’s March demonstration presented ~6dB lower
interference to Wi-Fi channel 11 than would have been the case had the access point been set
to maximum power, as it would in many real-world scenarios.

Slides 22-26 provide an analysis of data from the OET’s emissions report’ illustrating another reason the
March demonstration did not provide a realistic indication of the negative impact TLPS will have on Wi-Fi
Channel 11, Bluetooth, and Bluetooth Low Energy. Due to the limited space, Globalstar understandably
configured the modified Ruckus Access Points to operate at 3dB below the maximum transmit power level.
However, by doing so, Globalstar effectively reduced the adjacent channel interference by ~6dB relative to
what it would have been were the AP’s configured at maximum power. To present a “real-world”
environment, reflective of the common scenario where hardware would be configured at maximum transmit
levels, Globalstar should have set the access points to maximum power, and used 3dB attenuators at each
of the antenna ports. The effective radiated power in the TAC would have been identical, but the adjacent
channel interference level “seen” by any clients and access points operating on Wi-Fi Channel 11 would
have been an average of ~6dB higher.

The ~6dB difference in adjacent interference level ties back into the test results presented on slide 14. As
the table shows, a difference of 6dB can, and likely will, have a dramatic impact on packet error rates seen
on Wi-Fi channel 11.

The final section of the attached (slides 28-38) are responses to sections of the NPRM that are relevant
to the technical material covered above.

Based on information available, | believe the Commission should terminate this proceeding now. If the
Commission requires further analysis and/or test data before making a decision, | believe the Commission
should publish updated guidance allowing interested parties to efficiently focus their efforts on providing
such information.

7 See report TR 15-1002, “ELECTROMAGNETIC EMISSIONS CHARACTERIZATION OF SAMPLES USED
AT TLPS DEMONSTRATION?”, prepared by the FCC OET (May 7, 2015)
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Pursuant to Section 1.1206(b)(2) of the Commission’s rules, an electronic copy of this letter and
attachments are being filed for inclusion in the above-referenced dockets.

CC:

Ruth Milkman
David Strickland
Renee Gregory
Louis Peraertz
Priscilla Argeris
Erin McGrath
Brendan Carr
Julius Knapp
Mindel De La Torre
Jose Albuquerque
Ronald Repasi
Bruce Romano
Mark Settle

Karen Rackley
Patrick Forster
Chad Beattie
Rashmi Doshi
William Hurst
Troy Tanner
Jennifer Gilsenan
Karl Kensinger
Robert Nelson
Lynne Montgomery
Chip Fleming
Patrick Donovan
Stephen Buenzow

Gerst Capital, LLC

4962 El Camino Real, Suite 206

Respectfully Submitted,

Greg Gerst
Gerst Capital, LLC

Los Altos, CA 94022

phone (650) 917— 1453
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